ANNULAR FOAM SEAL 

BACKGROUND 

[0001] The invention relates to a foam seal for use in an annular space between the water 
tank and jacket of a water heater or other insulated vessel. 

SUMMARY 

[0002] The present invention provides a water heater that includes a water tank, a jacket 
surrounding the tank, an annular space between the tank and jacket, a sealing member 
surrounding an outer surface of the tank and defining the bottom of the annular space, a 
liquid-based insulation applied under pressure within the annular space, and a fiberglass batt 
surrounding the tank beneath the sealing member. The sealing member includes at least one 
wiper member engaging an inner surface of the jacket, and also includes a flange depending 
from the at least one wiper member. The sealing member substantially prevents the foamable 
insulation from escaping through the bottom of the annular space. The depending flange of the 
sealing member holds the batt against the water tank to facilitate installing the jacket over the 
tank. 

[0003] The seal may include first, second, and third wiper arms that are progressively 
longer and/or thicker to provide a progressively higher sealing force against the inner surface 
of the jacket. The progressively longer arms also round out the jacket as the jacket is lowered 
over the water tank. 

[0004] The seal may be extruded from a suitable material, such as polyethylene foam, and 
cut to length to fit around the water heater. The ends of the seal may be cut to engage one 
another along a non-vertical interface to resist insulation material from flowing past the seal 
along the interface of the ends. 
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[0005] Other features and advantages of the invention will become apparent to those 
skilled in the art upon review of the following detailed description, claims, and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] Fig. 1 is a perspective view of a water heater embodying the present invention. 

[0007] Fig. 2 is an exploded view of the water heater. 

[0008] Fig. 3 is cross-sectional view of the lower portion of the water heater. 

[0009] Figs. 4-7 illustrate various joining configurations for the ends of the sealing 
member. 

[0010] Fig. 8 is an exploded view of the water heater with an alternative seal. 

[0011] Figs. 9-11 are cross-section views of a portion of the water heater of claim 8, 
illustrating the jacket being installed over the tank. 

[0012] Before one embodiment of the invention is explained in detail, it is to be 
understood that the invention is not limited in its application to the details of construction and 
the arrangements of the components set forth in the following description or illustrated in the 
drawings. The invention is capable of other embodiments and of being practiced or being 
carried out in various ways. Also, it is understood that the phraseology and terminology used 
herein is for the purpose of description and should not be regarded as limiting. The use of 
"including" and "comprising" and variations thereof herein is meant to encompass the items 
listed thereafter and equivalents thereof as well as additional items. 
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DETAILED DESCRIPTION 



[0013] Figs. 1 and 2 illustrate a water heater 10 including a tank 15, a jacket 20 around the 
tank 15, an annular space 25 defined between the tank 15 and the jacket 20, a seal 30 defining 
the bottom of the annular space 25, a belt 35, insulation 40 in the annular space 25, and a 
fiberglass batt 45 beneath the seal 30. The insulation 40 is preferably a liquid-based material, 
such as foamable polyurethane, which is cast in place within the annular space 25, but may be 
substantially any other suitable insulation material. 

[0014] The illustrated water heater 10 is a storage-type gas-fired water heater and 
therefore includes a combustion chamber 50 beneath the water tank 15, a burner 55 in the 
combustion chamber 50, and a flue 60 extending up through the water tank 15 from the 
combustion chamber 50. The burner 55 combusts a fuel and air mixture to create hot products 
of combustion that flow up through the flue 60 and heat the water in the tank 15. Because 
lower-temperature insulation is typically less costly than higher-temperature insulation, and 
because the combustion chamber 50 portion of the water heater 10 is often much hotter than 
the tank 15 portion, it is typically most cost efficient to use lower-temperature insulation (e.g., 
polyurethane) in the annular space 25 and higher-temperature insulation (e.g., the fiberglass 
batt 45) around the combustion chamber 50 in gas-fired water heaters 10. The seal 30 
substantially prevents the lower-temperature insulation 40 from leaking out of the annular 
space 25 and into the elevated-temperature area around the combustion chamber 50. 

[0015] The invention is not limited to the illustrated gas-fired water heater 10, and can be 
used in an electric water heater. In an electric water heater, there is no combustion chamber or 
flue. Rather, the water heater employs electric heating elements that extend into the water 
tank. Because there is no combustion chamber in an electric water heater, no fiberglass batt is 
necessary, and the seal may be positioned level with the lower end of the water tank without 
fear of melting or otherwise damaging the insulation due to exposure to unacceptably high 
temperatures. The present invention may also be applied to substantially any application with 
an insulated storage tank, and should not be regarded as limited to water heater applications 
only. 
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[0016] With reference to Figs. 2 and 3, the water heater 10 is assembled by wrapping the 
seal 30 around the water tank 15 at a selected height, cinching the belt 35 around the seal 30 
to secure it to the water tank 15, surrounding the portion of the water heater below the seal 30 
with the fiberglass batt 45, lowering the jacket 20 around the tank 15 such that the seal 30 
engages the inner surface of the jacket 20, and filling the annular space 25 with the insulation 
material 40. The insulation material 40 is pumped or sprayed into the annular space 25 under 
pressure to ensure that the annular space 25 is filled with a dense and uniform layer of 
insulation. The seal 30 substantially prevents the insulation material 40 from flowing through 
the bottom of the annular space 25. 

[0017] With reference to Fig. 3, the illustrated seal 30 is extruded from polyethylene foam 
or another suitable material. Because it is extruded, the seal 30 may be manufactured in long 
sections and cut to size to fit a particular water tank. The seal 30 has a generally C-shaped 
cross section having first and second sealing or wiper arms 65, 70 and a web 75 
interconnecting the arms 65, 70. The arms 65, 70 and web 75 extend the entire length of the 
seal 30 and all the way around the tank 15 when installed in the water heater 10. 

[0018] The belt 35 is received between the arms 65, 70 and against the web 75 to promote 
a good seal against the water tank 15. The seal 30 may thus be mounted to the tank 15 without 
the need for adhesive materials. A flange 80 depends from the second arm 70 and is used to 
restrain the top of the insulation batt 45 from leaning away from the water tank 15 and 
interfering with installation of the jacket 20 over the tank 15. It therefore may not be 
necessary in some applications to use an adhesive backing behind the fiberglass batt 45, 
because the batt 45 is retained in place by the flange 80. In applications where adhesives are 
not necessary for securing the seal 30 and fiberglass batt 45 against the tank 15, the steps of 
applying adhesives to those elements are eliminated from the manufacturing process. 

[0019] The web portion 75 is against the tank 15 and the arms 65, 70 extend out from the 
tank 15 in a cantilever fashion. The arms 65, 70 extend away from the water tank 15 slightly 
farther than the width of the annular space 25, such that the arms 65, 70 engage the inner 
surface of the jacket 20 and are deflected downwardly as the jacket is lowered over the tank 
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15. The pressure with which the insulation 40 is pumped into the annular space 25 may cause 
the insulation to leak past the first arm 65, and this is in fact desirable in most applications 
(where a break in the insulation results in reduced thermal efficiencies). 

[0020] The seal 30 is preferably designed such that, at the pressure typically used to pump 
insulation 40 into the annular space 25, some of the insulation 40 is permitted to leak past the 
first arm 65 and fill the space between the arms 65, 70, but the insulation 40 is not able to 
bypass the second arm 70. The illustrated seal 30 has substantially identical first and second 
arms 65, 70, and can achieve the above-described insulation 40 arrangement if the arms 65, 70 
are appropriately sized. To facilitate permitting the insulation to breach the seal created by the 
first arm 65, however, the first arm 65 may be shorter and/or thinner than the second arm 70. 
Making the first arm 65 shorter than the second arm reduces the sealing force with which the 
first arm 65 engages the inner surface of the jacket 20. Making the first arm 65 thinner than 
the second arm 70 renders the first arm 65 less stiff and more easily deflected by the 
insulation 40. 

[0021] The ends of the seal 30 may be joined together with a simple butt joint or with one 
of the more intricate joints illustrated in Figs. 4-7. Because the seal 30 is extruded of a foam 
material such as polyethylene, it is easily cut into substantially any length and with ends of 
substantially any interlocking configuration. If the ends are brought together in a simple butt 
joint (e.g., a flat vertical interface), the entire downward force of the insulation 40 will be 
applied along the joint and may cause the insulation 40 to leak through the joint. It is therefore 
preferable to employ a sealant between the ends or to heat seal the ends together if a simple 
butt joint is employed. However, if the ends of the seal 30 are mitered, mortised, or otherwise 
engaged in a non- vertical joint as illustrated in Figs. 4-7, no sealant or heat sealing is 
necessary. This is because the joints provide a non- vertical interface between the ends that is 
not as susceptible to leakage from the vertically-applied forces of the insulation 40. The joints 
illustrated in Figs. 4-7 are not intended to be limiting, and substantially any non- vertical joint 
is suitable, whether having a flat interface (as in Fig. 4) or a circuitous, interlocking interface 
(as in Figs. 5-7). 
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[0022] Figs. 8-1 1 illustrate an alternative configuration of the seal 30 which includes first, 
second, and third arms 85, 90, 95 that are progressively longer and thicker. As with the 
configuration discussed above, the arms extend in a cantilever fashion from a web 75. In this 
configuration, a second belt 35 may be used to secure the web portion 75 to the tank 15. 

[0023] This seal configuration is particularly useful during assembly when the jacket 20 is 
not circular (references to the shape of the jacket 20 will be understood as references to the 
horizontal cross-sectional shape of the jacket 20). For example, the jacket 20 illustrated in Fig. 
8 is generally oval. The first arm 85 may not even engage the jacket 20 at all when the jacket 
20 is circular. But if the jacket 20 is severely out of shape, portions of the jacket may engage 
the first arm 85 upon initial contact. The first and second arms 85, 90 center and "round out" 
the jacket 20 before the third arm 95 engages the jacket 20. As used herein, the term "round 
out" means changing the shape of a non-circular jacket 20 into a shape that is closer to a 
circle. The arms 85, 90, 95 progressively round out the jacket 20 and center the jacket 20 
around the tank 15 as the jacket 20 is lowered over tank 15. Thus, the jacket 20 is not met 
with the large resistance it would encounter if an uncentered and non-circular jacket 20 were 
lowered directly onto the third arm 95. 

[0024] The seal 30 is preferably designed such that, at the pressure typically used to pump 
insulation 40 into the annular space 25, some of the insulation 40 is permitted to leak past the 
first and second arms 85, 90 and substantially fill the spaces between the arms 85, 90, 95. The 
third arm 95 is designed to resist flow of the insulation 40 through the bottom of the annular 
space 25. The arms 85, 90, 95 may be progressively thicker and longer as illustrated or may 
only increase in length or thickness from the first to third arms. The arms 85, 90, 95 may 
alternatively be of the same length and thickness as long as the insulation 40 is able to leak 
past the first and second arms 85, 90 and as long as the arms 85, 90, 95 do not create 
unacceptably high resistance to the lowering of the jacket around the tank 15. It should be 
noted that more than three arms 85, 90, 95 may be employed if a slower progression or 
rounding-out of the jacket 20 is needed. 
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[0025] The seal 30 illustrated in Figs. 8-1 1 may also be extruded from polyethylene foam 
or another suitable material, and cut to lengths suitable for a particular water tank. The ends 
may also be cut into the configurations illustrated in Figs. 4-7, or other non- vertical joint 
configurations. As with the configuration discussed above, a simple butt joint may be 
employed, but it is preferred that the ends be sealed together with adhesive or with a heat seal 
if a simple butt joint is used. 
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